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The purpose of this Technical Memo is to document final assessment of SWMU 15 biopile 
soils at NAS Oceana, Virginia Beach, Virginia. This memo is being prepared in place of a full 
Ecological Risk Assessment for the biopile soils as agreed to by the Partnering Team for 
NAS Oceana. A full discussion of the SWMU 15 Biological Treatment Project is contained in 
the Final SWMU 15 Biological Soil Remediation Project Close Out Report and Technical 
Memorandum for the SWMU 15 Confirmatory Soil Sampling (CH2MHILL, dated March 2000). 

Samples of the biopile soil were collected in October 1988 and analyzed for Volatile Organic 
Compounds (VOCs) Total Petroleum Hydrocarbons (TPH), and Polynuclear-Aromatic 
Hydrocarbons (PAHs). Those results showed that VOCs and TPH had dropped 
significantly from pre-treatment levels. Although this confirmatory sampling determined 
that the cleanup goal of 10 ppm for total BTEX had been achieved for all the biopile soils, 
soil at the bottom of the biopiles remained at levels exceeding the 50 ppm TPH cleanup goal. 
The detected levels of PAHs in the bottom of the biopiles were also elevated. Soil in the 
upper portion of the biopiles with TPH concentrations below the cleanup goals were 
determined to meet the state clean fill requirements. Subsequently, the upper 6 feet of soil 
was stripped from the biopiles and set aside for future use as clean fill in the NAS Oceana 
“tarmac restoration” project. The remaining soils, with TPH levels exceeding the state’s 
requirements for clean fill, were spread on poly at the site and disked to aerate the soiY.s. 
This additional treatment enhanced the biological degradation of the remaining VOC and 
TPH constituents to achieve the cleanup goal levels. 

Samples from the retreated biopile soil were collected in August 1999 and analyzed for 
metals and TPH. These sample results demonstrated that TPH had decreased markedly in 
the treated soil from October 1998 levels. Although the majority of soils were found to meet 
the established cleanup goal of 50 ppm for TPH, a portion of the retreated soils did not. 
Therefore, an additional confirmatory sampling event was conducted in October 1999 to 
verify that the continuing biological activity had successfully treated these soils to below the 
50 ppm for TPH. The August 1999 metals data were collected for use in the planned human 
health and ecological risk assessments for the SWMIJ 15 site. In October 1999, the NAS 
Oceana Partnering Team’s EcoIogical Subgroup reviewed the proposed technical approach 
to conducting ecological risk assessments at NAS Oceana SwMus. The subgroup 
recommended that an ecological risk assessment be conducted on the SWMU 15 biopiles 
soils prior to its use in the station’s tarmac restoration project. 
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Inadvertently, the station used a portion of the staged biopile soils in the facilitys tarmac 
restoration project prior to the completion of the planned ecological risk assessment on the 
soils. At the November 10” Ecological Subgroup meeting, the team evaluated the results 
from the August 1999 (metals data) and the October 1998 (VOC and PAH data) sampling 
events of the SWMU 15 biopile soils, Tables 1 and 2. From this evaluation the subgroup 
determined that the concentrations of the inorganic compounds were not an issue in the 
biopile soils as the detected concentrations were consistent with documented inorganic 
background concentrations in regional soils. The subgroup also reviewed the VOC and 
PAH data which was collected for use in the human health risk assessment for the biopile 
soil, and found the PAH compounds to be of potential concern. However, because the 
sampling that generated this data was conducted prior to the deconstuction of the biopiles 
and the additional biological treatment of selected soils, the subgroup determined that the 
PAH concentrations in the biopile soil were unknown and that additional sampling was 
required to demonstrate that PAH concentrations had decreased along with TPH 
concentrations. 

The team agreed that the Navy would collect ten additional surface soil samples from the 
top three inches of the biopile soils remaining at SWMU 15 and from the biopile soil already 
spread in the tarmac restoration area, and collect five background surface soil samples 
adjacent to the tarmac restoration area; the samples would be analyzed for PAHs using 
Method 8310, to determine whether or not PAHs were still a concern. The team further 
agreed that, rather than continuing with a full Ecological Risk Assessment of the biopile soil, 
the results from the additional PAH sampling event would be evaluated and the need1 for or 
lack of need for further action would be documented in a technical memorandum. The 
attached meeting minutes of the November 10th Ecological Subgroup meeting were 
distributed to the NAS Oceana Partnering Team members as Attachment E to the December 
1999 Tier I meeting minutes. 

Table 3 contains the PAH results of biopile soil and background samples from the December 
1999 sampling event. These results were presented to the NAS Oceana Partnering Team at 
the February 2000 Tier I partnering meeting. Analytical results from the ten biopile samples 
showed that levels of the PAHs analyzed for dropped significantly between the October 
1998 and the December 1999 sampling events, demonstrating that the PAHs decreased in 
conjunction with the TPH. A comparison of the PAH data from the two sampling events is 
provided as Table 4. This table also compares the sampling data to ecological screening 
values. 

Concentrations of the PAHs benzo(a)pyrene, benzo(k)fluoranthene, fluoranthene, and 
pyrene were elevated in a small portion of the samples, but when compared to equally high 
levels of the same PAHs in background soil samples, these are not seen as a concern. The 
maximum total PAH concentration for detected compounds for any single sample is 5,886 
ug/kg (OW15-SS13-00). Summing the maximum detected concentration or the highest 
detection limit for non-detected compounds of each PAH compound as a worst case 
exposure scenario (all maximum contaminants being co-located in a single sample) yields a 
concentration of 7,131 ug/kg for total PAHs. An action level for total PAHs equal to or 
greater than 40,000 ug/kg was agreed to by the NAS Oceana Partnering Team. Thus the 
total maximum PAH concentration for any single sample, and also when calculated as a 
worst case exposure scenario, is well below the team’s agreed upon action level. The drop in 
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PAHs and TPH was due to the retreatment of the soil. Since the soil is being spread thinly 
within the tarmac restoration area, further enhancement of the biodegradation process is 
anticipated. In summary, the team reached consensus that based on the December sampling 
results, PAHs are not considered to be of ecological concern in the biopile soils and no 
further action is warranted. 



TABLE 1: SWMU 15 Sampling St Statistics and COPC Selection 
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TABLE 2: Maximum and Mean Concentration NOAEULOF’ 
for Terrestrial Receptor Species, SWMU 15 Biopile Soils 



TABLE 3: SWMU 15 Biopile Soils, &. -,mber 1999 PAH Sampling Results 
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TABLE 4: SWMU 15 PAH Summary Sb..., dcs, December 1999 vs. October 1998 


